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(57)Abstract 



PROBLEM TO BE SOLVED: To reduce a dark current caused by interfacial defect of a 
carrier multiplication layer and a charge injection blocking layer, by forming a charge 
relaxation region which has the same conductivity type as the charge injection blocking 
region and impurity concentration lower than in the charge injection blocking region, 
between the carrier multiplication region and the charge injection blocking region. 
SOLUTION: An electric field relaxation region 106 relieves an electric field between a 
carrier multiplication region 105 and a positive hole injection blocking region 107, and 
reduces a dark current By using the electric field relaxation region 106, a junction mode 
of the carrier multiplication region 105/the electric field relaxation region 106/the 
positive hole injection blocking region 107 is obtained. Intermediate material of the 
material which is used for the carrier multiplication region 105 is used as the electric field 
relaxation region 106. Thereby the carrier multiplifi cation region 105/the electric field 
relaxation region 106 interface of lower defect than the conventional one can be 
obtained. 
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1 

buI3** U r*tfgf1H«fcliill3««fi£XRajtiHJ«J:<0lHI 
[»*IS2] Hug3gla»»Mttp«IIS. ±IB»2S» 10 

y 7i»fls««, £ 2 ««3MHatt£«£A4M»tt* e>m 

[fll^gi 4 ] ltFSa«JMS*Mtt<Z>& 2 m 

e g 1 Rvm*.mmmE e s 2 & 5 ft si 20 

[W#S 6 ] I3ias/I^ffi9 Eg IB, ft&K* y 

tHk*mmmnE g 2 tt^jiKs/ y n >*-;<w h * e> 

fig 3 d h ft f 5 If 5 tcS2»©jft«£&^ffi 0 
[0 0 0 1] 

[»W©*-r *»IHB:#*ISIi¥«K**fll 30 

M©7teH£&sggcKfc>s *o-e* s. 

[0 0 0 2] 

[0 0 0 3] Sfc, S6«t*ittMMb*Bflgi;bTx # 40 
[0 0 0 4] fljtfck ^*«ft*«»©^5 l D»&©ai 

c <t * wb b fc» iao* 

91fM0S3 - 2 7 8 4 8 2^-&«C»3K*nT^S. 
[0 0 0 5] Sfe, IEEE Transaction 
s on Electron Device, vol. 
37, No. 8, August 1990 ppl80 
4 C ttftRjRIHttkJf {^tt©MC pS*i»ftBtf, 50 
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2 

*r3J«flS««ft^||jrs i/#iSS i C(D&mffif&ii 
LfcU— ^©^|IS7«'^7>2<'jl7* 
— KtfJiSRSflT^S (Ell 5) . 
[0 0 0 6] PHUtC, Jpn. J. Appl. Phy 
s. vol. 32, (1993) ppL39-L41 
Part 2, No. 1A/B, 15 Janl 9 9 31C 

itrnfotwiVs *-3jE?L©«i9ax*Sijflir* gwt-i 
m & api±ji -c & s n siiNgft k &s mm t © h c # a 

RS i N4»»j6:'J-f 7^-SO*iJt7^5 >f x 

7* h^^-FA^Il^tl'TOS (016) o 
[0 0 0 7] 

[&HJ§#8?*feL£3k1-£B$M] b*»b&#&, #J;t 

tfx 115, 0 1 6 Lfe«© u -f^;i/-s©3t 
y rmfeffimx-TJ^ *jBc-rfc«> 

fcx 'J T«fS««K:tt«litK7 x l 0 s (V/c 
m) (Jpn. J. Appl. Phys. vol. 3 
2 , (1 9 9 3)) *>©Sfc«JM£^iD-r S^E* 1 * D , 

c ©gfi«^c «fc o Tttfg«^/«?gf a AP1±J1 ©#® * 

[0 0 0 8] tot, HlSCfl/fcii-Ctt^'J? 
*«B1W«© ifa-Si i:«fif ttABUhflWe S n + 

ffiABBlt«fc:jBHr4iiff««#IHUHi:**. 
[0 0 0 9] *& N HI 6Cwbfe«|jSfc:j3V^Tfck « 
ffifrfeCIEJLaEAftlEih-raBWemikn+a-S i 
kOBCa-SiNSRUTV^Stf, Ci©fl|jifcHbT 
fe^+yrJtJflSJitn + a-S i i:©^aM®H^-SBi 

[ooio] ^ffl^Pfift^-rsswT-. ^^.fi 

X^mM^ T-— ;U t o fc'f^T'D -fe ^ ^ i5 

lti)^a*J!£<-i89:{c*P?>ti-rv^* J , ctie.©#Sft 
ffll^Tfe, *+-yTJBflS««tn+ffla-S ifflfliHiE 

[0 0 11] £©JHBfcfi|&fcj@H*ai8«fttt«#lc*t 

C *SB§Sm(g^^*f b T ft fc iSSfJT -5 # it tl 

[0 0 12] [%BJ3©gi$] *^tt±13*t»^S-^^ 
T3fe*nfct>©t?, *©Bfl9fc-*-*i:c5tt±i6©^* 
y-^;i/-ffl©3fc«*«ugBt:* 
*+-y7 , «ffirtH«k«SfaAREjtJB©isiiiii<iB(6t 

ft atft-r s £ t k s . 

[0 0 13] 




(3) 

3 

^#/J*3^*2*«fflflTO*^ttfc;rfc£*©fMSi: 
[0014]^ I^-CU^'J-W^-W^H:, 316 
iSfc^-v V Tit flSfH«fcOMfc«H^*S=i > b n-;i/ 

-r s »©^tt4&»;iin £ ntz^mfoMMft&tei- 5 

[0 0 15] 

[0016] II tt*IBiyi©3fe«&%fiB©Sra«t&© 

[0017] ioi i o 2 aAPajtst 

1 0 3 tt*i»JR«*, 10 4lipSta 10 5li 
* + U 7«J«««U 1 0 6 ttmiMBfffflWL 1 0 7 tilE 
?UWraAEJt«tt, 1 0 8Mi, 1 0 9fcfc»fcT-fc 

So 

[0 0 18] lOKDiifcl/TttMiimTO, Z n 

0, Sn0 2 „ *fc#aM©fflH«ffia:^ 7fc8»tt£ 

oo~ioooo asset?, sstt^jfcoaa**** 30 

[0019] 10 2 ©tffttAiHjtiRWttx zcommm 
mmcom^pm^m^ «*.Kp3a#ftJCSi, ps 

MJtSiC, pliiiSi^OliMIK. *&tt*JB 
BBSfcfli^S 44*, 1 0 3<0%IKJR€W2: 1 

Pfij£ffi:«tt«|iI§LTfc* i £fc>;&^o ^©S^&APflltffi 

S^rtLT-fOIRff^ft^SnS^ ftftWfcttl 0 0 40 

0 AfilTaW* L^„ 

[0 0 2 0] 103 tt#i»JK«tt"e, 09*.ttlMMI S 

1, ^AKSiQe, MIS i CWat*t), ft 
ffiSftS3fc©«fik:^;b#T-*©^> F3f +• 
-TSCifctff^So ^«*©.ri:;&#£>, ^©jtei»iRtRtt 
J±-«©; r/K^fy/SttS <&*M£tt& < , #J it a 

tiSV^Tt^tBcFtiS^^ 7fc©^oP73-A J i!RiK^^i)©Asjf 
^Ui. fot, C©3te«^«tt©ratttJWi;*ft*'* 50 
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<t^C@gi:bTlil 000A-1 
[0 0 2 1] 10 4©p£ffittttttffiM£&ftD3ftfett 

EE£ 1 0 3<DfflR!&mt&£ 1 0 5©ti{gffi*£K:ffiM©« 
JEASEpj, nT . gsi^ fcBH»l«BE£fl-IM"S*Mg*$r bt 
£©^*«09©a'&fc*^Tt±p3L BD-felE© 

is pffl©##tSS#i*ttfcfflv^ 
■tffl^lWMMEl* Br S©« JWM* #» 6 ft 5 «t o C a&tr 

<fcSo 

[0 0 2 2] 1 0 5©**U7iff&«#ttl 0 3©3fclR 
Si, #fflJtSiGe* #I1S i C«©#JlM©ffe 

c % 0i£7fs£fts<fc-5&#JiJ8U 

fc«fc-3TflWF3-2 7 8 4 8 2^&»lC»JR;3rixT^ 
Sid^rv :7Vt y ^*Jt S^-T 5JfflS««©V^-rft 

EKftkV^^jPBJRSftSSfr&fctt;*? 1 y TVs v * 

HfS££/Bv>3©#$?£ bt>, 

[0023] 107 oiEii&\m±m.m± z. commmm 

0!©*&, . *«KC K-r*tlfcnSB*a«» % 0SAttn 
S#11S is nSIISiC, nI#IIS i N, 
nMS^SUSi, natflHS»Si«P#»aT?»5, £© 
IE?L&AIIB±1H«B:«fii * 5> ©IE?L?i AA S +7>CP1±T- 
SaSKO'WtoaBk XWKfftffcfltt i < s 
ttt^«*«tfclyTl 0 ia ~l O 20 (fB/cm 3 ) a 
S> JKff i: LT 50 0~ 10000 A*Ifi#8F3; 
[0 0 2 4] 1 0 8©WBtt0i*.ttAl, Cr, Ti, 

«*«il*»»±t*»lili©>tefl«iftSIK*«Ji VXM 
J«3ft*Htt««fca*&£©»&fcl4, £©«*tt*R< 

T&A>$fc>&l<>o 
[0 0 2 5] ^T*^HJl©g*©1$Srr*fcS 106© 

[0 0 2 6] 1 0 6©S#MWIM^©g6<](±l 0 5©^ 
■v 'JTJUBiat 1 0 7©IEfti£AHit1R«i:©IHI©* 

^t-s *»«KttnS^J6KSi, nlf^SSi^ffl 
n^##^^jif*©*ll^ltT-^<s nffl^ftRSi 
/iS#«KS i*©*UB«JSk *JB«j«ftfflv^*ifc 

* j T-iS5o *fes maaAffliflWMWfrfe^+u^itfls 

[0 0 2 7] C<0liHI»«*Sffl^5CtCJ:oT, 



5 

fcSMB C «fc 4 * * U TitffirtBa/WIWIfBIHW 

/mas are jt«« t^o '&&jm t-aztovnibs. 

*»Wfc:#v^T 4) ££$© £ & * * U Ttifgffl^lc 

LTfflV>SCli:* s T-§Sfc4?)> *-v'J Tit fgfliii£/«;# 
tt»*«#HI!ttt*#«fc »> 4){g^^b* s prt6i:^S„ ~ti 

«*#iS^«J(SiJi, «IMI«««**n-aiPftK 

Mi(C*V^T(±iSlfr B IS i/n+S#HS i 

[0 0 2 8] — ^awic^TttfcWfcPmbDSii 

SiI#ffiISi/n-I#iIS iJHSttn-3y|s» 
IS iCF-:73ft3'J>fiD*B:n + S!2MIKS i «fc 5 

HHS i «fc a. fbt, c©n-IMiJl 

S i*fc^*4jE©ffi|««ffifc .fcoTn-#»flS i 

[0 0 2 9] iCf, C©«IMIW*«*fflv^5Ci:K: 

[0 0 3 0] HI 7li*+i;7«fl5WICl o° (V/ 

cm) ©*##ffl;!jDcf«VCV<>5£;£, SIWRrtflJ^fclE 

*©^tt4WMEkll!W©«i:©B8«*^lyfc*>©-t?* 

[0031] ii 7©" x" it^mvaWft-vv, m*> 

(^©«j*fc*i**5«IVC*!K S«S©dfc«:*«&, * 
v U TJf f&ffl«t«WaXEJfc«*fc©l^®iE«©«l!i 
tt**U7»fl^«©«JSLfc*b<fcoT^4. 017 
*»WK*lt*«IMasi««©^*li««9Ei:IIW 

1Httfc©ifr&JI«E«©«#ftffiWT? & * 

So t#l5x 1 0 s (V/cm) UStlS^ 

Lfc^»&Ctt % ^»WBiMEfcBW©*SW3. 3x1 
0 12 (3/ cm 2 ) Ctt^-i-ntfJi^Cfc^fc/PS. 
ft, ^^^£Mfl^©«#*§^££^®©®im 
'.h£<&S#, ^MWaKtf^S^D-rfffcfcSflR© 
Ch&tfS.jgljft.fgT-rSfflT-, BfSMfffi®©^* s fe 

<&£©-?, mtwictt^ittwajtfcitjpo^s x 1 

0 u ~5xl0 1! (3/cm 2 ) fIJKAWS: b^„ 
[0 0 3 2] ^i-CV^MfltB, »+A*6 
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»SA©esfta%-r«ii»«:igii«S[<>«*aT?*iE-r«*a 

[0 0 3 3] ££>C, ^n^^a^TSfeHaiBBW^IH: 
*»Bi©ia^©— ^llTrfe »5, *%Wttd©£AffllgtK0!l(c 

[0 0 3 4] 

io [HMsfiw i ] wt» sos0!ftfli^T3ie#6iB©ife«*ifes 
«©-*»«ifeBiiBi-a. 

[0 0 3 5] 03 tt*»WC*0-33a!6fll©Jfc«aE8l£ 

[0036] 201SITO, 2 0 2ttp+ffi^JlHS 
i, 2 0 3ttiS^lRSi, 2 0 4(ipS#P a fS 
i, 2 0 5liiS#HSi, 2 0 6(inS#i«S 
i, 2 0 7lin+S# a B a MSi, 2 08liCr, 209 

20 [0 0 3 7] S*DC*f7^3H*2 0 9±£.X/iy#V > 
i^iSSfflV^Crti2 0 8$rBJ^-rSo f^TT^X 
7CVDMffl^tn+fMSSi 2 0 7, ng^A 
MSi 20 6, iS#IISi 2 0 5, pI^BIS i 
2 0 4, i^IISi 2 0 3, P S#iISi20 2 

[0 0 3 8] C^T-, n+M^HS i 2 0 7ttJW#4if 
^tbtSiH, , H 2 , PH, ftfflV\ SiH 4 fcP 
H 3 ©ifctt, PH 3 /S i H 4 =1 0- 2 ffe5. 
JKWttl 0 0 OAtLfe. 
30 [0 0 3 9] nS«ISi2 0 6ttn+S^P B ISi 
fcEW©«S:*f;*ftJBV , »S* s * d©n30MMlSiJB© 
SiH, tPH 3 ©ifcfci, PH, /SiH, =1 

o-\ MJ¥(i3 o o AT-feSo *+uri(ifls««r*«5 

i S^ffiSS i 2 0 5 ©MJPfcfc 1 0 0 0 A, ^iRJRMJtt 
■CftfiilMUS i 2 0 3©M/Pf±6 0 0 OATfe 
?), £ft6t±JB**:tf;*fc ITS i H 4 fcH, ftfflt^TJ& 
fi&LT^4. p£HHtt?&4p£!#MiKS i 2 0 

4©j^jp(i5 o oa, «?axifijtji-c*sp+a^a 

KS i©MJ»fi5 0 0 A-Cfci, dit&ti:, ffim:tf;*fc 
40 ITSiH, , H 2 , B 2 H a ftffl^TffJfi£bTV>3o 
[0 0 4 0] T^vCvCVDffiftfliVvCCft&O^ftK 

^awMwaftj&jiSLfc©^ M9*v>rm*m^x 

ITO20 lft*&J5RU «ftC7*h'Jy^77-fiS'C 
I TO 2 01, p+I#IISi^-r>yLtt 
ft ff o T H 3 fc jjVT J: -5 *6*»3l!©>lfi«*ftK« 

[0 0 4 1] ccf, J£«t#l^bT, *SOE0!t*«-S 
«#^SI^© nS^Il S i 2 0 6 ©ttfc 5ti M# 

50 ££«ftffr$u #3*jfc0ii:]fc«b;fc. #SSEfi?iJ, a 
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tfx t£*a«K48HT, if{g*#l 0{gk&3»EEftEP 
in bfe g©aga^tt#3l8ffi0iJ©##i& l fif/jx^ < , * 

t£tti3u#£: *MHtt^ £>ft&fro fco 
[0 0 42] [Sat«2] WTs H5, H6*ffl^T* 

coo43] T&mmtiLwmiaw&k. ut, ^*wj« 

[0 0 4 4] H5tt*fSrcC:&l*4£^OTe>3fett££fe& 

[0045] 2 0 1ttITO, 3 0 2ttp+3i#AKS 
iC, 2 0 3tti21!MIHS i, 3O4ttpS0MmS 
i, 2 0 5tti^IRSi, 3 0 6ttnSL#AJtS i 
i AX S i tAXftM, 3 0 7 tt n Aft 
SiN, 2 0 8&Crtt& 2 0 9(±^7^-Cfe 

[0 0 4 6] lffl(:if7Xi#2 0 9±C^^v^ U > 
^Mffl^TCrli2 0 8SJBJ«-r5. aEWt^X 
vCVDS£ffl«n+SPffiSSiN3 0 7, nl# 
IIS iN^iS# B B a IS i|B&£<bJ|3 0 6, ii# 
IISi 20 5, pIMISiC3 0 4, iS^AK 
S 1 2 0 3, pSHM&ftS i C3 0 2§2«»icMt 

[0 0 4 7] CdT% n+I#f H ISi 2 0 7lig^ 

*i:LTSiH4 > h 2 , ph, , nh 3 ftjav\ mm 

£8 0 OA, 0eVT*feS o 
[0 0 4 8] nS^AKS iN-»iS^fiJtS iflAX 

fbjf 3 0 6 tt n SiNJ: fflm<Dmg&kftlP> 6 

JRJttif^O-S-feNH, tPH 3 ft»Mft{cM'J>2-&Ti 

Mouses io*f*i:T?*<bS*a. cc^MMflfc*^ 

t tt nmimm. siN->i m?e ak s i mmxfom 3 0 

6©iftt5 0 0ATfe^ *ffl4tMHf±2. OeV^f, 
T-fe5 iM^HftS i 2 0 5©JBIJStt2 0 0 0 A, 3fc» 

m.m.mtt^>^ h^aks 120 3©§ijp&8 0 0 0 a 

'ft^WJlJlslotfJ^bTS iH 4 kH 2 ft/BO 
TffMbTV^. pSMH«T?»*p®#AJtSi 
C 3 0 4©J«JPtt 6 0 0 A, Hf&iJ^flgtt 1 . 9eV, i 
^a^REJhSiTJft^p+SB^SKS i C©JR*tt3 0 0 
A. 8fBffiMBf£2. leVT-£t>, -n£>tt, J!*4#X 
kbTSiH 4 , H 2 , B 2 He, CH 4 ft/BV»-CJl£fifc 

[0 0 4 9] 7-7XvCVDa(Cit3C:h?. ©#SI* 
»»1IR«ftJfcJSbfc©-£v 7;t-^ij>yMi^tl 
TO20 1WU h 'J vy7 7^at'I 

TO 2 01, P+S0EIIKS i C 3 0 2&rt#-->tr 

[0 0 5 0] tb«t#!li:bT, *S6Mi«(c43W« 
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«IMWn««©na^aHS iN-»iS*ffiKS i 3 0 

6 ©ftfc> t) C i §»2EAff S i ftffl lAfe-tf> :7\il/, fip*,^ 
*tt«fKJ:**«*ai«E«ftf^abs *^ffi0>Jhlt«tb 
fe. *IHSEfi*J, SV, SE^&W^^T, *»flS***3 0 
{§ fc * £ *EE ft 9J*P b fc * ©Hg«Mtt^HJE^J©^ 4* 

[0051] [gawg 3 ] *mmm&*%wm & # -r-e 

fcfRrKW3- 2 7 8 4 8 2 bT^S:*? 1 * 
• TV * y <7 «f jgjf ft U 7»f&«« bT ffl VMfctH ft w 

io -r. 

[0052] 07 tt*^ss^j©7^s^^s:©Sffa«3§ 
Hs H8tt*flSS^J©^«^«e©^WrxEninB$ 

[0 0 5 3] ftftJSCn+c-S i»<£4 0 7±C$Mg 
^177 XT C V D^fiftffl ^T«WBBn«»Tf* 3 n 
S#AftS i 2 0 6 ft 3 0 0 A, U 7>ig{g$|*l£4 0 
5ft 1 5 0 0A, £lttJMSBJ|-?&«p3MIRf£AS i 
4 0 4ft2 0 0A, 3fc«tJRJH"T?fc4#AJtS i 2 0 3ft 

6 o o o a, n?-&zM±mt& i. p + shims as i c 

20 4 0 2 g5 0 0A^liWCMt5. 

[0 0 5 4] UTKMS*!* 4 0 5»yv-f 

»M4 0 5 1ft3««Il/feII**U ^l/- 
5 s v bH4 0 5 liil^IS iC#6*iWS iGe-v 

fc tt^ ^ t> a ^ y n > ©ffiggtb ft c ^b 2 

■SfcHIJifc&oTfciK ^©J3IJ¥tt5 0 

ltt^AKS iOeOSWOflfB-e** 1. 5eV, 
SHBIftMIE & 2 tt^AK S i CfflSBffiiffe £ 2 . 2 
30 eVfc&So 

[0 0 5 5] d©^-^ U Ttifgffi^4 0 5 littTt^t 
*aTff^«f*. ffi(»3tf^lCttSiH4 > GeH ( , C 
H 4 , Ha , 0 2 ftfflvv ^©^©Jijtbfcvx^n — 
3>hn-7- (UT, MFC h$k~§r) T-^S$iOTftb 
TriUK*C(ttt&-r*. ^?>tc, :«)MFCI±3>ea- 

45it#T»*«t-5K:3ir^««ftW«-*-ac:fc#Rii6T; 
fe?>o *r««JK:M»^i:bT, SiH 4 , CH ( , 
H 2 ftfflV»Tlt*ftie»^ Jt«ftJSK>*fcBHefcCH« 

40 ©^aft, -^©ai-&t-^'j>$-&5o ch, ©ssfiA^o 

Cttofc&BU 4-JSttGeH 4 ft— ^©W-&T?i8JD** 
5. ^bT, VV-rv hJ14 0 5 1 tfmacDJBtfffcai 

bfcf,simftf$jh^-a-s. r&fcts mmommmihrn 
(Dmmicti bt fica^iioT-n 7^ e, n 

SivCGeH, MCH, ©iMftffllffll-rSfofcJ-T!* 

[0 0 5 6] ±j£©ctd{CnM#ffi^S i 2 0 6, 
U7 , *»flg1R«4 0 5, pIK B B a Si 4 04, iMI^A 
RSi 2 0 3, p+S»*SASiCftaU«fl«jfc:f^«bfc 
50 ©Tb, SWtffifc I T O 2 0 1 S^^f * 'J 
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fc «fc 9 BJ* U itC7th'JV«7^ —m-CMM* 
■ ftff v^*3SSB«0*lJ«ftf»S - fc#T-§ So 
[0 0 5 7] [»J 4 ] ^ffitttttt fMlff flU*# n 

T-ifcS. 

[0 0 5 8] 1219 tt*^0l©%tt£Ml£1E©BrlS;Kji 

a sio £*£gffi0y©ftS£a&B©&'w t^ep^d 

[0 0 5 9] *8JC#5;*aEf*2 0 9±CCr«ffi2 0 
8ftBEEb, «V»T«PJtfite3!:75X-7CVDSfi£JB 
V»TIE?LffiARa±Jitf»Sn + S^ffiHS i 2 0 8ft 1 
0 0 0 A, «JMMl1!Rtt5 0 6 iS# B 1SS i 5 

0 6 2 fcnS^JIHS i 5 0 6 1 S#©*©3 0 0 A -3 
oMUs £££**'JTtlfg««4 0 5ft 1 5 0 0 
A, iltrailffeSpSMIS i 2 0 4 ft 5 0 
OA, 3feRJRJrefc*#SKSi 2 0 3S6 0 0 OAJfc 
Art"*. r5X^CVDi6T*»«:«**JBB!lUfc© 
m?aAPlit^fgft*^S->3 v h^mst LTP 

t«S5 o item? v-AMmmx- 1 o o ajbj«u * 
HJK0s©3fe«B»«B**5ea-e * 5 o 

[0 0 6 0] **Ml««t*v^tt«IMMa««* iS/ 

nM©«iJ5ghbT^S#, #»ilBtt#IHi0!©J:-5fc# 

[0 0 6 1] [HJ£0iJ 5 ] *mi&ffl&M OSh7>^ 
* ftBES, Ufc^»»lHlBaS«i±C*»i)i©*«*«^« 

ft^Mbfc^JlMHWi^ST-feSo • 
[ 0 0 6 2 ] 0 1 1 J±#3lSffi0iJ©#«£&SB©»T®fit 

[0 0 6 3] pS#Sii' l J3>»g6 0 lfc?-*iM, 

2, Kl/^f >fcft*n««6 0 3S3BlSr5. 60 
2©ntttttt8ft$S«*:ta-CV'>3. «^T$*— YMik 

J8Ut*&, KW >1H«K:=i>** h7LftMttT8^fii 
Uftffi6 0 4gj&& *&tJilB|»«Rftlt*UV-JX 

mm^-ny*?* h*L*nB-T*iH*B«6 os^m 
u )^v^Tsra^Mft*«bT¥ifl^ftffv\ asio 

9KWS(c»li-rsjS2ii&3K««g6 0 6SMt5. ^£© 
« v X5X^CVD&ftffl^TIE?LaAPfl±.lifc&Sn 
+ S«»ilS i 6 0 7, «IMSfflffitRh«:5ii£^eS 

S i 6 0 8fti£:gb, 7*MJV^77-f»S 
I^TnSSJWS i 6 0 8, n+SfifcgflS i 6 0 
7, 0 6*«JJy^-=>yt4Ckt 

V^T^'JTiffgJf 6 0 9, ^l«^HHJii:*5pS 
*iKS i 6 1 0, ^HSiRSfc^S i£l?MU(S i 6 1 
1 , RTfM^Xm±m l:ft4p if^l S i 6 1 2 % 

tt, IMIKS iCfr&IMMCS iGeAj;Ma<I&«$iJ 



(6) WRW9-1 0 2 6 2 7 
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mi ft 5 mmm u & d , &«Hi££ttg0g 3 1 mm 

8ii:bTIT0 2 0 1 ftxvsy * 'J >y?£k:«fc 5 
b, ##gB£©#gj$ftf#s;:£:#T-£i>. 
[0 0 6 4] [^Jfi^iJ 6 ] 4&&Mtti:*m»®&&& h 

©3fe«£8U£B&jft*ttn£ bt«I Lfc^iJT-fe5o 
10 [0 0 6 5] 01 2tt*ffflB«I©gJteSBMaE©«WBfl«lW 
BE, H 1 3 tt 1 !3£©gffllilQlttBU HI 1 4 fcfc#SSfi:£: 

[0 0 6 6] Ell 2 Ki3V>TpS^»; 3>*f£7 0 1± 

1 3i k * * > ; ufigfi ic <t t) =3 v >? *? mm k. & s p - JR 

7 0 2#JBJE£Stu *©*fcn"<— X«*7 0 3, Mfc 
P+J-^ «y*««7 0 4#JBjsE*ivWJi«— 5 h5>5> 
X***diLT^3. C©n^-Xffi:${£|$gEiIiSt£:# 

©Hfctt»fli«7 0 5 ftfefcA/f-y- h«3i 7 0 6 #JfcJ5£ 
20 tstlX^Z, KoTSffitint-X**? 0 3 ft=&* 
V— X • h-l/-f>Mtbtpft>^l'MOS h-5> 
$>X***«fillSftT^.S. ^— h«SI7 0 6&n^— X 
**7 0 3©«tt*WJ»-*-4fc»©3r-Wt5'*fc 

[0 0 6 7] It, ffii!7 0 7$Mlfet, 3i 5 * 

- tmmi o 8 ftj&ja-r*. ^©^, mmm 709 s^jsje 

bt^afbftfTOo «5V^T«(Mi7 0 7, 7 0 9, &V 
mihm7 0 5ft3i^^>^UTn^— XBWfcSHR-rS 
Hi^mffi7 1 Oftffjfig^-So 
30 [0 0 6 8] i^Jf i&X^X^CVD*£l;:«fc IE 

?L&AIE±JIh&Sn+M^flSCS i 2 0 7ftJ&j£b, 
*6fc«IWISl*«ka4nffl^»ftS i 2 0 6» 
U 7if (SB 4 0 5, SKI SJMISjg kft S p mftSktt S 
i 2 0 4, #P£JKJli:&S iS#IIS i 2 0 3, RXf 

n¥&*m±M£.-&&vMjmns 120 2&£tt$j£ 

Jt«H-S. CCT?*+>UT*ifl5JB4 0 5 Co^Ttt, # 
A9CS i C*»e>*ilfltS i Ge-vh»i^i$&**ftiiJ^Ift 

■ U=i>©iBJ5Elfcfc3«BllWta<b*-a-fc^V— Mlft 
40 3B«gbfe^3iT-fe!3, paati^SS^J 3 h[5j«T-fe 
So *LT»«C»ffl*«4:UT I TO 2 0 1 ftX^>^ 
^ U DBBSb, *»l|B©fl8fi8ft»*^i:*«-e 

§5, ftfc, nu^^m«B7 1 6(±S^7 0 1©X9£ 
5. ^ i» tzmz tlX V> S o 

[0 0 6 9]t£oT, imm<Dmm®m&mi3<D£5 

3 1©^— XtCn^^>^;i/MOS h^>i^X^ 7 3 2 
fc*W^7 3 3, S^if^?7 3 4*J}g^^ 
ti, ^-^t«ffiftW5fc»©«|?7 3 5 tnf +> 
50 ^MOSh5>^^7 3 2; M^rt^i/3?733 
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SBtt-ftSfettGtfH? 7 3 6k-fe>t>-fH17 3 7tx? 
'^tI7 3 8, aUP&WM7 3 9fcT'Sl£*x3. 
[0 0 7 0] 01 4fcfc01 2 % 01 3C^Ufe 1 BfR-fe 
;i/7 4 043x 3 © 2 ifeTcv h U ^^XBaeLfclUE&ffi 

fiKHTfeSo isnac^v^T iiii*-fe;i/7 4 o©3bi7^ 

11S7 4 H±±llJlSK:tn-e'n»0-6iV -fe>-9-*fiS7 

4 2t)^rlI^K:^n^ni&(te.nTVNi,o NMO 

crfcC|gl&E»7 4 3, 7 4 3' , 7 4 3 " fcSMSS 
*V SifiS'? M/^** (V. S. R) 7 4 4kiftR£ 

<Z>fc»©SiSE»7 4 6, 7 4 6', 7 4 6" £Jg^£ 
ftT^S. SSMBIK17 4 6, 7 4 6', 7 4 6" fcfc^ft 

7, 747' , 747" £:S&3!*;e b*>f 7 5 0, 7 

5 0' , 7 5 0" fc«t*£ftTV>*. 'jt-yh^sif 
747, 747' , 747" ©^— hmHttSB: U -fe V 

wwxfcSJAn-rsfc«><DHi-?7 4 8k:#»88R3*u 

fc»©^7 4 9fcigiK;*ft-tV , >a. i&lEW'f'yf 
7 5 0, 7 5 0' , 7 5 0" ©^— hSfigfefc-^aveftiS 
«7 5 1, 7 5 1' , 7 5 1" S^LT*¥S'7 hUi^ 

(H. S. R) 7 5 2fcSSR3ftT*»K 
^>tatt*¥8*tHbi»7 5 3 5^LTfct5;fj7>:r 
7 5 7CS^£ftTV>-5<> *¥WE*«LE*7 5 3 l±* 
W%tH1± bB2*§i©m?t£ 'J -fe 'V h-Ti.fc«)©^-Y ^7 
5 4Cg^£ftTV'>2) < , 

[0 0 7 1] U-fe'V h*>f y^-7 5 4{i7jc5pE«a'J-b v 
WVl/^fTOnTTSfci*©^? 5 5 kzMFESS U -fe >v 
hWESHttDf S&a&CDJB? 7 5 6£8Eflft£ft«. *b 
t7^7Hj*7 5 7©lH*ittiB?7 5 8^5>^!3ili^tL 
-5. 

[0 0 7 2] filTiai 2, 01 4£fflV>T«J#£fB#tc: 
[0 0 7 3] EI 1 2 ©^URiR/S 2 0 3 fAlhf ^ftfc:^** 

n&jRstT,, «^ufc*-vU7 , #*tfe*4 0 5 7?»fgfafn 

t-^IWI7 0 3fiCMSn8. H14©SifiS/7b 
l/y^*4»6ffi**nSB»-'^^3B t l|«iffi|R7 4 3C 
aft* ^r-W^># £^ UT"<— *«{4#±# b 1 ff § 

©ii**&3fe*cii&&fce^«w* i SiSEtt7 4 6 , 7 

4 6' , 7 4 6" fc-tft-eftSfcDitiSfiiS. 
[0 0 7 4] 3fc{CzMP^7 M/^* 7 5 2*»&>jfefeH 
7 5 1, 751' , 751" tcjll&ffi*;*^ 
^yf-7 5 0, 7 5 0', 7 5 0" #«M0N, 
OYYtfmZti* M-^* s T>7"7 5 7^5ibTHi^? 
7 5 8tc8t»3tti£ft5„ i«)IS , J-b*b7'fff754 
li^^>yf 7 5 0, 7 5 0' , 7 5 0" ASJiSC 0N1& 

£Rfc£bTV>-3<, 

[0 0 7 5] frlcmm.f'-i >'J-tr<y v^l 4 7, 




(7) «rffl¥9- 1 0 2 6 2 7 
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7 4 7' , 7 4 7" #ONtt»fc&5SlBffi|ft7 4 6, 

7 4 6' , 7 4 6" ■€ LTSit 

•>7M/^^ 7 4 4*P,Igifil5^|7 4 3 K. A^ISI©^ 
^^Jn^nsfc lfT®©&i®SS©nMOS h^>^ 

[0 0 7 6] *CSiSi'7 hU^X^ 7 4 4*»P>Uii;$ 
ftSIEKMVl/^fgl&Em 4 3' Clti, 2fiB<Dm 

10 [ 0 0 7 7 ] iWc 3 *TB©iH?St©ff ^«^©Ifc 5 tB b *» 

[0 0 7 8] U±©»f^**DiErckfcJ:t)*SS«tt 

[0 0 7 9] 

<fc 5 ^)^$e®^lSA s 'J^^v^m^W^S«ffeK:|S;(t^ 

Hn&^&mjM8*mtt£ br/a^sc: s& 

[0 0 8 0] Sfc, d©*#^»«^{c«t!3^ ^+'J7 

ti^«^fc«^faxpfi±«^k©p^©«if^^wb. fl. 

[0 0 8 1] «eoT, *»raffl*«S6»««K:J:»3^ {£ 

tttt%©tt{&£btett£&£flK>. arasmttatfe&B* 

[01] ttw<Dftn&m&m<DfffiiBmmiz.j5V&K 

[02] *ftW(Dftm£&&m<Dnmmmmz&\fzm 
[03] *9m<D%M&»mm.<D9i isat«ic*H-a»f 

[0 4 ] *«lia©3fe«£»£K©£ 1 *Sfi0iJt*5{t53» 
40 [0 5] *fSIH©3te«£gy£B©£2^0!^£(?Sff 

[06] *ftw<Dftm$iWi$iWL<Dm2mMmiz&\f2>m 

[0 7] 4&ilB©^tt£ftK«©!M3g(EfflC«&S»r 
[0 8] *45H©3fe«£&&C©SM5&fiOTC£(?3j& 
[0 9] *%ljl!©3fettXgK&B©$4£ffi0y£43ti-3Br 
50 [010] *IBW©fttt&ttKB©£ 4£Sfi0gtc«t*.& 



(8) 
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MA-f ^ttCDflKW&ai*^— WET?**. 5 0 6 2 

[011] *«W©*«9J«l«j|E©JB5|5JS«!t*^4 6 0 1 

mmm&^X'&Zo 6 o 2 

[012] *&BJ3©;ft»£g|§£ig©S§ 6 SOKtWIcJsW-* 6 0 3 

B3TB«3£0T'fc£. 6 0 4 

[013] **Bgl®3fe*£&gB®£ 6 KSfflS0JC*tt 4 605 

lBD3lS©^«alE&0-t*feSo 606 

[014] *ftllll<Z) jfett£ift&B<Z>g 6 HJS^Jt*5(j-4 607 

@SS«J5£0T-fcS. 60 8 

[015] ^<Dft«£^B££t*3Nr1Sflt£l^ » 10 6 0 9 

^HT^KOx^M-^I-r-^S. 6 10 

[016] ^®3fe«£t^BC£(t£Kriiiflt£ISU X 6 11 

U^WT 7 :^©^*;!/^— fit-fe5. 612 

[017] ^QStzffib^SftlMlffilRttO^iHlttiafti: 7 0 1 

mm<z>miztt-?2, s m^mmmm/nM^xmi-mM,^ 702 

KiOi^Lfcy77-CJ&S, ' 70 3 

ffi^<De&m 7 0 6 

1 0 1 j^mfig 7 0 7 

102 m*&xm±mm 7 0 8 

10 3 ItmiSLffiM 20 7 0 9 

10 4 pif« 7 1 0 

105 *+0 7*«M&«* 716 

1 0 6 SIMHDfiltt 7 3 1 

1 0 7 jEJL&AE&JLtffiti 7 3 2 

108 tg 7 3 3 

109 1ft 7 3 4 
110ITO 735 

2 0 2 p+SMHSi 73 6 
2 03 iS^AKSi 73 7 
2 0 4 p»lSSi 30 7 3 8 
20 5 iM^gSSi 73 9 
20 6 nS^ARSi 74 0 
20 7 n+l^SRSi 74 1 
208 Crig 74 2 

2 0 9 *7^Sft 7 4 3, 

3 02 p+S#fiRSiC 7 44 
3 0 4 pIMRSi 7 4 6, 
3 0 6 nS#alIS i N^iS^iRS i|M»b 7 4 7, 
m 7 5 0, 

3 0 7 n+S#iSS i N 40 7 4 8 

4 0 2 p+3S«HS»SiC 74 9 
4 0 4 pimiSi 7 5 1, 
40 5 *+'J7-*tfg«« 75 2 
4 0 5 1 ^-r^M (MSSiC^MIS 75 3 
iGefflfiRjfcfbJB) 754 

4 0 7 n + S#^SiI* 755 

5 0 1 P t 7 5 6 

5 0 6 njusmwit 757 

5 0 6 1 niMSS i 758 
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iSyMHSS i 

pirns is& 

nSFW>f« 
Mf 1 BUttSS 

fll 2 missus 

n+S»Si|S i 
nI#IIS i 

pSffalS i 

if#lRS i 
pSfl^ASi • 

P+SUMSilS iSft 
P -® 

mmm 
w? 

1 jfflJiS-fe;i/ 

743' , 743" mmmm 
mut^y his^x* (v. s. R) 

7 4 6' , 7 4 6" SifiiESS 

7 4 7' , 7 4 7" 'Hyh^7f 

7 5 0' , 7 5 0" »#fiW-f-yf- 

7 5 1 * , 7 5 1 " IE*H 
7jc¥->7hVi?^^ (H. S. R) 



(10) 



^mw- 9-102627 





(11) 



mW-9- 1 0 2 6 2 7 




